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@ A computer for performing immediate calcula- 
tions by executing an immediate calculation instruc- 
tion containing a first immediate value and an imme- 
diate prefixed instruction containing a second imme- 
diate value consists of a register (49) for storing the 
second immediate value, a prefix state flag (50) for 
setting a flag in cases where the second immediate 
value Is stored in the register (49), concatenating 
unit (51) for concatenating the first immediate value 
with the second immediate value in cases where the 
flag in the prefix state flag (50) is set and generating 
the concatenated immediate value as a first con- 
stant, bit extension unit(52, 53, 54) for extending the 
number of bits in the first immediate value without 
changing the first immediate value and generating 
the extended immediate value as a second constant, 
selector (55) for selecting the first constant gen- 
erated in the concatenating unit (51) in cases where 
the flag in the prefix state flag (50) is set and 
selecting the second constant generated in the bit 
extension unit (52. 53, 54) in cases where the flag in 
the prefix state flag (50) is not set. and calculation 
unit (43, ,45, 46, 47) for performing the immediate 
calculation to process the constant selected in the 
selector. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a computer 
which has a calculation instruction, and in particular 
a connputer in which an immediate calculation des- 
ignated by an immediate calculation instruction can 
efficiently be performed when the immediate cal- 
culation instruction is executed to process a large 
constant. Moreover, the present invention relates to 
a method for efficiently performing the immediate 
calculation by utilizing the computer. 

2. Description of Background 

In general, an immediate calculation instruction, 
which is a type of machine instruction stored In a 
prescribed memory section, is read out to a pre- 
scribed register of a computer for performing an 
immediate calculation (that is, a constant calcula- 
tion). An immediate operand is stored in the imme- 
diate calculation instruction. 

In detail, register numbers and an immediate 
value defined by the immediate operand are re- 
spectively contained in bit fields provided in the 
immediate calculation instruction. The contents of a 
register specified by the register number are uti- 
lized for the immediate calculation.Therefore, when 
the immediate calculation instruction is executed 
for the immediate calculation, the immediate value, 
which is equal to a constant, is utilized with the 
contents of one register. 

In the instruction format of the immediate cal- 
culation instruction, the number of bits required to 
contain the register number or the immediate value 
is determined as follows. 

In cases where the number of registers acces- 
sed through software is Nr, the register number 
can be designated in a field in which the number of 
bits is equal to log2 Nr. For example, in a computer 
with 8 to 16 registers, a field occupying 3 to 4 bits 
is required for designating the register number. On 
the other hand. The number of bits occupied by a 
field for containing all types of immediate values 
utilized in the computer must be equal to the bit 
width of the register in which the immediate cal- 
culation instruction is stored. The bit width of the 
register is usually 32 bits. 

In a computer in which the instruction length is 
variable, the field for containing the immediate val- 
ue can occupy the whole width <32 bits) of the 
immediate calculation instruction. However, in a 
practical program, the immediate calculation in- 
struction is frequently utilized for performing a spe- 
cific immediate calculation in which a small con- 
stant is processed. Therefore, because the imme- 
diate operand contained in a long bit field is always 



utilized for all immediate calculations, the bit field 
in the immediate calculation instruction cannot effi- 
ciently be utilized. 

To achieve the efficient utilization of the bit 

5 field in the immediate calculation instruction and to 
enhance the performance of the computer, it is 
effective to remove a part of a bit field which is 
occasionally utilized and shorten the length of the 
immediate calculation instruction because the ca- 

70 pability for transmitting the immediate calculation 
instruction from a prescribed memory section to a 
central processing unit is limited to a prescribed 
level. 

Therefore, a short-form immediate instruction 

75 in which the bit width of the field for containing the 
immediate value is shortened is otherwise prepared 
separately in many cases for the instruction length 
variable computer. For example, in the instruction 
set of the MC6800 series provided by the Motorola 

20 corporation, in addition to 32-bit, 16-bit, and 8-bit 
immediate operand forms, a 3-bit immediate 
operand form is provided. In cases where the num- 
ber of bits occupied by the field for containing the 
immediate value is smaller than the number of bits 

25 required for the calculation, the number of bits in 
the field for the immediate operand is extended to 
a required bit number to execute the immediate 
calculation instruction by a sign extender or a zero 
extender in which a required number of "0"s is 

30 merely added to the high-order. 

However, because the immediate operand is 
required for executing almost all of the calculation 
instructions such as an adding-subtracting calcula- 
tion instruction, a logical calculation instruction, and 

35 a register load instruction, the number of instruc- 
tions is increased by the preparation of a plurality 
of calculation instructions and register load instruc- 
tions. Therefore, it takes a long time to interpret the 
contents of each instruction. 

40 As mentioned above, in the computer in which 

the instruction length is variable, there are 
drawbacks that the bit field arranged to the imme- 
diate calculation instruction cannot efficiently be 
utilized and the number of instructions increases so 

45 that the performance of the computerdeteriorates. 

To solve the above drawbacks, a computer 
operated by a so-called RISC method has recently 
been proposed. In the above computer, the number 
of immediate calculation instructions is reduced 

50 and the length of the instructions is fixed so that 
calling the instructions and interpreting the contents 
of the instructions is simplified. As a result, the 
instructions can be executed at high speed. 

In the above computer in which the instruction 

56 length is fixed, the length of the general instruction 
is set at 32 bits, which is equal to the whole length 
of the instruction read out from a prescribed mem- 
ory section, or half of 32 bits in many cases. The 
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reason why the length of the general instruction is 
set at 32 or 16 bits is that many instructions such 
as the instruction for executing a prescribed cal- 
culation by reading out the contents of a plurality of 
registers can be thoroughly stored in the bit field of 
32 bits or 16 bits. 

However. In the innmedlate calculation instruc- 
tion, many fields such as an operation field for 
containing an operation code are required. There- 
fore, the number of bits in the immediate field is 
limited to less than 32 bits. As a result, a large 
immediate value cannot be contained in the imme- 
diate field in cases where the immediate field is too 
small to contain the large immediate value. That is, 
the immediate calculation cannot be performed 
while utilizing a large immediate value. 

Therefore, in the immediate calculation in 
which an immediate value requiring a larger imme- 
diate field than the immediate field is utilized, a 
constant designated by the immediate lvalue s 
initially calculated, for example, in a register file, 
and then the immediate calculation is performed by 
reading out both the calculated constant stored in a 
register and an immediate operand to be pro- 
cessed in the immediate calculation instruction 
stored in another register. In short, the calculation 
is performed after the constant and the immediate 
operand are read out from a plurality of registers. 
The above calculation is called "calculation be- 
tween registers". 

In other words, in cases where the number of 
bits in the immediate field is equal to or more than 
half of the number of bits occupied by the con- 
stant, four types of instructions are required. Spe- 
cifically, the instructions are a load instruction for 
transmitting a part of the constant CI to a working 
register, a shift Instruction for shifting that part of 
the constant CI to the high-order in the working 
register, an immediate logical OR instruction for 
transmitting another part of the specific constant 
C2 to the low-order in the working register and 
generating the constant, and a calculation instruc- 
tion for performing the calculation after the constant 
and the operation code are read out from a plural- 
ity of registers. Therefore, four instructions are ex- 
ecuted in the above calculation, while the imme- 
diate calculation can generally be performed with a 
single instruction. 

Moreover, in cases where the number of bits 
occupied by the immediate field is less than half of 
the number of bits occupied by the specific con- 
stant, the required number of shift instructions and 
the immediate logical OR instructions must be re- 
peated to generate the constant. 

As mentioned above, in the computer in which 
the instruction length is fixed, there is the drawback 
that it takes a long time to perform the immediate 
cak^ulation in which a large constant is utilized. 



Moreover, there is another drawback in that a work- 
ing register for storing the calculated constant is 
required. 

5 SUMMARY OF THE INVENTION 

An object of the present invention is to provide, 
with due consideration to the drawbacks of such 
conventional computer, a computer in which the 

70 immediate calculation to process a large constant 
can efficiently be performed even if a computer in 
which the instruction length is fixed is used for the 
immediate calculation. 

The above object is achieved by the provision 

15 of a computer for performing an immediate calcula- 
tion to execute an immediate cateulation instruction 
which is a type of calculation instruction, compris- 
ing: 

instruction registering means (41) for storing 
20 either the calculation instruction containing a first 
immediate value or an immediate prefixed instruc- 
tion containng a second immediate value, the im- 
mediate prefixed instruction being executed prior to 
the execution of the immediate calculation instruc- 
25 tion; 

instruction interpretation means (42) for inter- 
preting whether the instruction stored in the instruc- 
tion registering means (41) is the calculation in- 
struction or the immediate prefixed instruction; 

30 immediate registering means X49) for storing 

the second immediate value contained in the im- 
mediate prefixed instruction in cases where the 
instruction interpretation means (42) interprets the 
instruction stored in the instruction registering 

36 means (41) to be the immediate prefixed Instruc- 
tion; 

prefix state flag means (50) for setting a flag 
when the second immediate value contained in the 
immediate prefixed instruction is stored in the im- 
40 mediate registering means (49) and resetting the 
flag when the execution of the calculatton instruc- 
tion is finished; 

concatenation and constant generating means 
(51) for 

45 (1) concatenating first serial bits forming the first 
immediate value contained in the cateulation in- 
struction stored in the instruction registering 
means (41) with second serial bits forming the 
second imnr>ediate value contair^d in the imme- 

60 diate prefixed instruction in cases where the flag 
provided in the prefix state flag means ^60) is 
set and 

(2) generating the concatenated immediate val- 
ue as a first constant; 
65 bit extention and constant generating means 

<52, 53, 54) for 

(1) extending the number of bits represented by 
the first imnr>ediate value which is -contained in 
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the immediate calculation instruction stored in 
the instruction registering means (41) to the 
number of bits represented by the first constant 
generated by the concatenation and constant 
generating means (51) without changing the first 
immediate value in cases where the instruction 
interpretation means (42) interprets the instruc- 
tion stored in the instruction registering means 
(41) to be the calculation instruction and 
(2) generating the extended first immediate val- 
ue as a second constant; 
selection means (55) for selecting the first con- 
stant generated in the concatenation and constant 
generating means (51) in cases where the flag 
provided in the prefix state flag means (50) is set 
and selecting the second constant generated in the 
bit extention and constant generating means (52, 
53, 54) in cases where the flag provided in the 
prefix state flag means (50) is reset; 

judgement means (45) for judging whether or 
not the instruction stored In the instruction register- 
ing means (41) is the immediate calculation instruc- 
tion; and 

immediate calculation performing means (43. 
46. 47) for performing the immediate calculation to 
process the constant selected in the selection 
means (55) in cases where the judgement means 
(45) judges that the immediate calculation instruc- 
tion is stored in the instruction registering means 
(41). 

In the above configuration of the computer 
according to the present invention, in cases where 
the number of bits represented by a constant to be 
processed by the immediate calculation exceeds 
the length of an immediate field which contains the 
first immediate value and is provided in the imme- 
diate calculation instruction, some of serial bits 
forming the constant are contained in the imme- 
diate field of the immediate calculation instruction. 
In addition, the remaining serial bits forming the 
constant are contained in an immediate field which 
contains the second immediate value and is pro- 
vided in the immediate prefixed instruction. 

The immediate prefixed instruction is executed 
just before the execution of the immediate calcula- 
tion instruction. Therefore, when the instruction in- 
terpretation means interprets the immediate prefix- 
ed instruction to be stored in the instruction regis- 
tering means under the control of a prescribed 
controller, the second immediate value contained in 
the immediate prefixed instruction is stored in the 
immediate registering means and the flag in the 
prefix state flag means is set to declare the reg- 
istration of the second immediate value. 

Following the execution of the immediate 
prefixed instruction, the immediate calculation in- 
struction is executed. By the execution of the im- 
mediate calculation instruction, the serial bits con- 



tained in the immediate field of the immediate 
calculation instruction and the serial bits stored in 
the immediate registering means are concatenated 
in the concatenation and constant generating 

6 means under the control of the prescribed control- 
ler so that the constant designated by the concat- 
enated serial bits is generated. 

The generated constant is then transmitted to 
the immediate calculation performing means 

7a through the selection means because the flag in 
the prefix state flag means is set so that the 
immediate calculation is performed to process the 
constant according to the immediate calculation 
instruction. 

75 On the other hand, in cases where the number 

of bits represented by a constant to be processed 
by the immediate calculation is equal to or less 
than the length of an immediate field which con- 
tains the first immediate value and is provided in 

20 the immediate calculation instruction, the constant 
can be contained in the immediate field of the 
immediate calculation instruction. 

In this case, the immediate prefixed instruction 
is not stored in the instruction registering means 

26 under the control of the prescribed controller. 
Therefore, the immediate prefixed instruction is not 
executed and the flag in the prefix state flag means 
remains reset. 

Therefore, by the execution of the immediate 

30 calculation instruction under the control of the pre- 
scribed controller, the number of bits represented 
by the constant is extended to that represented by 
the concatenated value in the bit extension and 
constant generating means so that the constant 

36 with an extended number of bits is generated. 

Then, the generated constant is transmitted to 
the immediate calculation performing means 
through the selection means because the flag in 
the prefix state flag means is reset so that the 

40 immediate calculation is performed to process the 
constant according to the immediate calculation 
instruction. 

It is preferred that the immediate calculation 
performing means (43, 46, 47) comprises: 
45 a register file (43) for storing first and second 

source operands in registers designated by register 
numbers contained in the calculation instruction; 

a calculation value selector (46) for 

(1) selecting the constant selected in the selec- 
60 tion means (55) in cases where the judgement 

means (45) judges that the immediate calcula- 
tion instruction is stored in the instruction regis- 
tering means (41) and 

(2) selecting the first source operand stored in 
55 the register file <43) in cases where the judge- 
ment means (45) judges that the calculation 
instruction except for the immediate calculation 
instruction is stored in the instruction registering 
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means (41); and 

an arithnnetical logic calculation unit (47) for 
performing the immediate calculation so as to 
process both the second source operand stored 
in the register file (43) and the constant selected 
in the calculation value selector (46) in cases 
where the judgement means (45) judges that the 
immediate calculation instruction is stored in the 
instruction registering means (41). 
Also, it is preferred that the instruction inter- 
pretation means (42) interprets whether or not the 
first immediate value contained in the immediate 
calculation instruction stored in the instruction reg- 
istering means (41) has a sign, and 

the bit extention and constant generating 
means (52, 53. 54) comprises: 

a zero extension unit (53) for adding "0" bits to 
the high-order of the first immediate value con- 
tained in the calculation instruction; 

a sign extension unit (52) for adding "0" bits or 
"1" bits to the high-order of the first immediate 
value contained in the calculation instruction ac- 
cording to the sign of the first immediate value; and 
an extended immediate selector (54) for 

(1) selecting the first immediate value added the 
prescribed bits by the sign extension unit (52) 
as the second constant in cases where the in- 
struction interpretation means (42) interprets the 
first immediate value to have the sign and 

(2) selecting the first immediate value added the 
bits by the zero extension unit (53) as the sec- 
ond constant in cases where the instruction in- 
terpretation means (42) interprets the first imme- 
diate value to have no sign. 

In the above configuration, the immediate cal- 
culation is performed whether the immediate value 
has a sign or not. 

Moreover, the above object is achieved by the 
provision of a method for performing an immediate 
calculation to execute an immediate calculation in- 
struction which is a type of calculation instruction 
by utilizing a computer, comprising: 

storing either the calculation instruction incor- 
porating a first immediate value or an immediate 
prefixed instruction containing a second immediate 
value in an instruction register (41), the immediate 
prefixed instruction being executed prior to the 
execution of the immediate calculation instruction; 

interpreting whether the instruction stored in 
the instruction register (41) is the calculation in- 
struction or the immediate prefixed instruction in an 
instruction decoder (42); 

registering the second immediate value con- 
tained in the immediate prefixed instruction in a 
second immediate register (49) in cases where the 
instruction decoder (42) interprets the instruction 
stored in the instruction register (41) to be the 
immediate prefixed instruction; 



setting a flag in a prefix state flag (50) when 
the second immediate value in the immediate 
prefixed instruction is stored in the second imnr>e- 
diate register (49) and resetting the flag when the 
6 execution of the calculation instruction is finished; 

concatenating first serial bits forming the first 
immediate value in the calculation instruction 
stored in the instruction register (41) with second 
serial bits forming the second immediate value in 
10 the immediate prefixed instruction in a concatena- 
tion unit (51) in cases where the flag in the prefix 
state flag (50) is set; 

generating the immediate value concatenated 
in the concatenation unit (51 ) as a first constant; 
T6 extending the number of bits represented by - 

the first immediate value which is contained in the 
immediate calculation instruction stored in the in- 
struction register (41) to the number of bits repre- 
sented by the first constant without changing the 
20 first immediate valu in a bit extender (52. 53, 54) in 
cases where the instruction decoder (42) interprets 
the instruction stored in the instruction register (41) 
to be the calculation instruction; 

generating the first imnr>ediate value extended 
25 by the bit extender (52. 53. 54) as a second 
constant; 

selecting the first constant generated in the 
concatenation unit (51 ) in a constant -selector (55) 
in cases where the flag in the prefix state flag (50) 
30 is set and selecting the second constant generated 
in the bit extender <52. 53, 54) in the constant 
selector (55) in cases where the flag in the prefix 
state flag <50) is reset; 

judging whether or not the instruction stored in 
35 the instruction register (41) is the immediate cal- 
culation instruction in a judgement unit (45); and 

performing the immediate calculation to pro- 
cess the constant selected in the constant selector 
(5S) in cases where the judgenr>ent unit <45) judges 
40 that the immediate calculation instruction is stored 
in the instruction register t41). 

In the above steps, the immediate calculation is 
efficiently performed even if a large constant is 
proyided- 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A shows a format of an calculation in- 
struction which is a type of machine instruction 
50 executed in a computer in which the instruction 
length is fixed according to a preferred embodi- 
ment of the present invention. 

Fig. 1B shows a format of an imnriediate cal- 
culation instruction which is a type of calculation 
55 instruction shown in Fig. 1A. 

Fig. 2 ishows a format of an immediate prefixed 
instruction which is a type of machine instruction 
executed in a conr>puter in which the instruction 



9 



EP 0 489 266 A2 



10 



length is fixed according to a preferred ennbodi- 
ment of the present invention. 

Fig. 3 is a block diagram showing a part of the 
computer structure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of a computer accord- 
ing to the present invention is described with refer- 
ence to Figs 1 to 3. 

Fig. 1A shows a format of an calculation in- 
struction which is a type of machine Instruction 
executed in a computer in which an instruction 
length is fixed according to a preferred embodi- 
ment of the present invention. 

Fig. IB shows a format of an immediate cal- 
culation instruction which is a type of calculation 
instruction shown in Rg. 1A. 

As shown in Fig. 1A. a machine instruction is 
formed by a 32-bit fixed-length format. In detail, an 
operation field is provided In the upper 8 bits (bits 
No.24 to 31) to contain an operation code designat- 
ing a type of instruction. 

In cases where the machine instruction is the 
calculation instruction shown in Fig. 1A . a destina- 
tion register is assigned to the following 4 bits (bits 
No.20 to 23) to hold a register number by which a 
register in a register file is designated to store a 
calculated result obtained by the execution of the 
instruction designated by the operation code in the 
operation field. Moreover, first and second source 
registers are assigned to the following 4 bits (bits 
No.16 to 19. 12 to 15) to hold register numbers by 
which the other registers in the register file are 
designated to store first and second source 
operands processed by the execution of the in- 
struction designated by the operation code. 

Finally, an immediate field is assigned to the 
following 12 bits (bits No.O to 11) to contain an 
immediate operand. In cases where a constant to 
be processed by the execution of the immediate 
calculation instruction is represented by a bit length 
of more than 12 bits, the low-order 12 bits of the 
constant are contained in the immediate field as 
the immediate operand. That is. the remaining 
high-order bits of the constant are not contained in 
the immediate field. On the other hand, in cases 
where the constant is represented by a bit length 
of not more than 12 bits, all the bits of the constant 
are contained in the immediate field as the imme- 
diate operand. 

Specialty, in cases where the register number 
contained in the second source register is repre- 
sented by 4 bits of "0"s, the calculation instruction 
shown in Fig. 1A is equivalent to the immediate 
calculation instruction shown in Fig. IB. That is, an 
immediate calculation (that is, a constant calcula- 



tion) is performed to process the constant con- 
tained in the immediate field. 

In the operation field, either a calculation in- 
struction for executing the "calculation between 

5 registers" described hereinbefore or the immediate 
calculation or a prefixed instruction which is ex- 
ecuted just before the execution of the calculation 
instruction is contained as one of the instructions 
designated by the operation code. 

10 Fig. 2 shows a format of an immediate prefixed 

instruction which is a type of machine instruction 
executed in a computer in which an instruction 
length is fixed according to a preferred embodi- 
ment of the present invention. 

15 As shown in Fig. 2. the machine instruction 

formed by a 32-bit fixed-length format has an op- 
eration field provided in the upper 8 bits (bits 
No.24 to 31). A prefixed instruction is contained as 
the operation code in the operation field. In the 

20 present invention, the machine instruction contain- 
ing the prefixed instruction as shown rn Fig. 2 is 
executed just before the execution of the imme- 
diate calculation instruction so that the machine 
instruction shown in Fig. 2 is an immediate prefixed 

25 instruction. 

In the following bit field (bits No. 20 to 23), 4 
bits of "0"s are contained. 

In the lower bits (bits No. 0 to 19). in cases 
where the constant is represented by a bit length 

30 of more than 12 bits because the value of the 
constant is large, the high-order of the constant is 
provided as the immediate operand because the 
high-order of the constant are not contained in the 
operand field in the immediate calculation instruc- 

35 tion. 

A code generator in an assembler judges 
whether or not the above operation for dividing the 
serial bits forming the constant into the high-order 
bits and the low-order bits is necessary. The opera- 

40 tion is performed by the code generator. 

Accordingly, in cases where the operation code 
designating the calculation instruction is contained 
in the operation field and the register number, 
except for 4 bits of "0"s, is contained in the sec- 

45 ond source register, the machine instruction is not 
the immediate calculation instruction but the in- 
struction for performing the "calculation between 
registers" as mentioned in the description of back- 
ground. 

50 On the other hand, in cases where the opera- 

tion code designating the calculation instruction is 
contained in the operation field and 4 bits of "0"s 
designating the immediate calculation are contain- 
ed in the second source register, the machine 

55 instruction represents the immediate calculation in- 
struction for performing the immediate calculation. 

In cases where the operation code designating 
the prefixed instruction is contained in the opera- 
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tion field, the machine instruction is the innmediate 
prefixed Instruction without regard to the nunnber In 
the bits No. 12 to 15. 

In a computer for executing the immediate 
calculation instruction mentioned above, a 32-bit 
arithmetical logic calculation unit Is arranged so 
that a maximum of 32 bits Is required for the 
immediate field. 

However, as shown In Figs. 1A and IB. the first 
and second source registers and the operation field 
are provided In the Immediate calculation Instruc- 
tion. Moreover, because the above computer Is 
generally provided with a register file in which 
fifteen 32-bit registers are provided, the number of 
registers is equal to 15 (Nr = 15) so that the number 
of bits assigned to register fields such as the 
source registers and the destination register must 
be 4 (log2 Nr = 4). As a result, the immediate field 
can occupy no more than 1 2 bits. 

In the above computer, a register in the regis- 
ter file, which contains fifteen registers, is selected 
according to the register number contained In the 
register field provided in the immediate calculation 
Instruction. 

In cases where a bit pattern In each register 
field is "0000", a specific operation is performed. 
That is, even If the register number contained in 
each register field is transmitted to the register file 
to access a corresponding register provided in the 
register file under the control of a prescribed con- 
troller, the corresponding register Is not accessed 
by the program. 

In detail, In cases where a value designating 
the destination register is "0000", even If a cal- 
culated value is obtained In the register file and 
transmitted to a write port provided in the register 
file, the calculated value is not stored In any regis- 
ter in the register file because the immediate 
prefixed instruction is being executed As a result, 
the calculated value Is discarded. 

Moreover, in cases where a value designating 
the first source register is "0000", the first source 
operand is output from a first readout port in the 
register file. The first source operand is then trans- 
mitted to the arithmetical logic calculation unit so 
that the unit is provided with the value "0". This 
operation is performed to clear the contents of a 
certain register in the register file by executing the 
AND instruction contained in the operation field, or 
to execute a sign judgement or data transmission 
between the registers in the register file. This op- 
eration is not important in the present invention. 
Therefore, a detailed description Is omitted. 

Further, in cases where a value designating the 
second source register is "0000", the immediate 
operand in the immediate field is utilized in ex- 
change for the second source operand in the arith- 
metical logic calculation unit as mentioned herein- 
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before. Therefore, this operation is performed when 
the immediate calculation Instruction is executed to 
process the constant. 

As mentioned above, by specifying the value 

5 contained In the destination register or the source 
registers, when a single calculation Instruction pro- 
vided with the value "0000" is executed, a pre- 
scribed calculation can be specified and per- 
formed. In the above operation, the value provided 

70 for the above calculation instruction is judged by 
the code generator in the assembler. 

Next, a specific structural part of the computer 
is shown in Fig. 3 to describe a preferred embodi- 
ment according to the present invention. 

15 As shown in Fig. 3. a circuit 40 in the central ^ 

processing unit in the computer, for performing the 
immediate calculation to process a constant by 
executing the Immediate prefixed instruction and 
the immediate calculation instruction in which the 

20 constant is contained as mentioned above, com- 
prises: 

an instruction register 41 for storing a calcula- 
tion instruction such as the immediate calculation 
instruction shown in Fig. IB or the Immediate 
25 prefixed instruction shown in Fig. 2, the register 41 
having 32-bit field In all; 

an instruction decoder 42 for interpreting the 
operation code contained in the operation field pro- 
vided in bits No. 24 to 31 in the instruction register 
30 41; 

a register file 43 for storing first and second 
source operands and a calculated value in pre- 
scribed registers, the registers storing the first and 
second source operands being designated by the 

35 register numbers contained in the first and second 
source registers and the register storing the cal- 
culation result designated by the register number in 
the destination register; 

an immediate value generator 44 for reading 

40 the immediate operand in the Immediate field pro- 
vided in the bits No. 0 to 19 as the high-order of 
the constant in cases where the immediate prefixed 
Instruction is stored in the instruction register 41. 
reading the immediate operand in the imnr>ediate 

45 field provided in the bits No. 0 to 11 as the low- 
order of the constant in cases where the Immediate 
calculation instruction Is stored In the Instruction 
register 41. and generating the constant by con- 
catenating the immediate operands; 

so an immediate operand judgernent unit 45 for 

judging that a type of calculation perfornried In the 
circuit 40 is the "calculation between registers" in 
cases where the register number In the -bits No. 12 
to 15 of the instruction register 41 is not 4 tnts of 

55 "0"s and judging that a type of calculation per- 
formed in the circuit 40 is the immediate calcula- 
tion in cases where the register number in the -bits 
No. 12 to 15 of the Instruction register 41 is 4 -bits 
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of "0"s; 

a calculation value selector 46 for selecting the 
constant generated in the immediate value gener- 
ator 44 when the immediate calculation is judged 
by the immediate operand judgement unit 45 and 
selecting the second source operand stored in a 
register designated by the register number in the 
second source register assigned to the instruction 
register 41 when the "calculation between regis- 
ters" is judged by the immediate operand judge- 
ment unit 45. the register being arranged in the 
register file 43; 

an arithmetical logic calculation unit 47 for per- 
forming the calculation designated by the calcula- 
tion instruction to process both the calculation val- 
ue selected by the calculation value selector 46 
and the first source operand stored in a register 
designated by the register number in the first 
source register assigned to the instruction register 
41. in cases where the calculation instruction is 
stored in the instruction register 41 . the calculation 
result being obtained by the calculation; and 

a condition flag register 48 for storing a con- 
dition required for a conditional branch instruction 
executed later, the conditional branch instruction 
being executed for the calculation performed in the 
arithmetical logic calculation unit 47. 

The operation code in the immediate prefixed 
or calculation instruction is transmitted to the in- 
struction decoder 42 through a wire 61. 

The register number in the first source register 
assigned to the calculation instruction is transmit- 
ted to an input port IP1 of the register file 43 
through a wire 62. 

The register number in the second source reg- 
ister assigned to the immediate calculation instruc- 
tion is transmitted to both an input port IP2 of the 
register file 43 through a wire 63 and the imme- 
diate operand judgement unit 45. 

The calculation result obtained in the arithmet- 
ical logic calculation unit 47 is transmitted to the 
register file 43 through a wire 65. 

In cases where the immediate calculation in- 
struction is stored in the instruction register 41, the 
register number in the second source register is 4 
bits of "0"s. Therefore, the immediate operand 
judgement unit 45 transmits the constant generated 
in the immediate value generator 44 to the 
arithmetic logic calculation unit 47 through the cal- 
culation value selector 46. 

Thereafter, in the arithmetic logic calculation 
unit 47, the first source operand in the register file 
43 and the constant generated in the immediate 
value generator 44 are processed according to the 
operation code in the operation field of the imme- 
diate calculation instruction, so that a calculation 
result is obtained in the arithmetic logic calculation 
unit 47. Thereafter, the calculation result is trans- 
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mitted from the arithmetic logic calculation unit 47 
to a write port WP of the register file 43 through 
the wire 65. so that the calculation result is stored 
in a register designated by the register number in 

6 the destination register assigned to the immediate 
calculation instruction. 

On the other hand, in cases where the imme- 
diate prefixed instruction is stored in the instruction 
register 41, the register number "0000" in the bits 

70 No. 20 to 23 is transmitted to the output port 0P1 
of the register file 43. Therefore, the calculation 
result provided to the write port WP of the register 
file 43 is not stored in any register in the register 
file 43. 

76 Next, the detailed configuration of the imme- 

diate value generator 44, which is the feature of the 
present invention, is described as follows. 

The immediate value generator 44 comprises: 
an Immediate expansion register 49 for storing 
20 the 20-bit immediate operand in the immediate 
field assigned to the immediate prefixed instruction 
stored in the instruction register 41 through a wire 
66; 

a prefixed state flag 50 for setting a flag in 

25 cases where the immediate operand is stored in 
the immediate value generator 44 and resetting the 
flag in cases where the calculation instruction has 
been executed; 

a concatenating unit 51 for concatenating the 

30 12-bit immediate operand in the immediate calcula- 
tion instruction with the 20-bit immediate operand 
stored in the immediate expansion register 49, the 
20-bit immiBdiate operand being occupying the 
high-order position and the 12-bit immediate 

35 operand occupying the low-order position to gen- 
erate the 32-bit constant; 

a sign extension unit 52 for extending the 12- 
bit immediate operand in the immediate field as- 
signed to the immediate calculation instruction to a 

40 32-bit immediate operand without changing the val- 
ue of the immediate operand with consideration of 
a sign given to the immediate operand, twenty bits 
of "0"s or "1"s being added to the high-order 
position of the 12-bit immediate operand according 

45 to the sign; 

a zero extension unit 53 for extending the 12- 
bit immediate operand in the immediate calculation 
instruction to a 32-bit immediate operand without 
changing the value of the immediate operand by 

50 adding twenty bits of "0"s to the high-order posi- 
tion of the 12-bit immediate operand; 

an extended immediate selector 54 for select- 
ing the 32-bit immediate operand extended by the 
sign extension unit 52 in cases where the 12-bit 

55 immediate operand in the immediate field assigned 
to the immediate calculation instruction has a sign, 
and for selecting the 32-bit immediate operand 
extended by the zero extension unit 53 in cases 
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where the 12-bit immediate operand in the imme- 
diate field assigned to the Immediate calculation 
instruction has no sign, the selected 32- bit Imme- 
diate operand being regarded as the constant; and 
32-bit constant selector 55 for selecting the 32- 
bit constant generated by the concatenating unit 51 
in cases where the flag in the prefixed state flag 50 
is set and, for selecting the 32-blt constant se- 
lected by the extended immediate selector 54 in 
cases where the flag In the prefixed state flag 50 Is 
reset. 

In the above configuration, the operation in the 
computer is described as follows. 

For convenience of description, the Immediate 
calculation instruction or the Immediate prefixed 
instruction has already been stored in the instruc- 
tion register 41. A method for storing the instruction 
in the instruction register 41 is well-known. 

First, In the case where the instruction decoder 
42 interprets the immediate prefixed instruction to 
be stored in the instruction register 41, the opera- 
tion in the circuit shown In Fig. 3 is described. 

The Immediate operand in the immediate field 
(bits No. 0 to 19) Is transmitted to the immediate 
expansion register 49 so that the flag in the prefix- 
ed state flag 50 is set. When the flag In the 
prefixed state flag 50 is set, the renewal of a value 
stored In the condition flag register 48 is prohibited. 
The renewal of the value Is prohibited to prevent 
the values stored in the register file 43 and the 
condition flag register 48 from being changed by 
the execution of the immediate prefixed instruction. 

The immediate prefixed instruction is executed 
in advance prior to the execution of the immediate 
calculation instruction. Therefore, after the imme- 
diate prefixed instruction has been executed, the 
program ensures that no interrupt is received by 
the circuit shown in Fig. 3. Or, in cases where an 
interrupt is received by the circuit, the flag state in 
the prefixed state flag 50 and the value stored in 
the immediate expansion register 49 must be trans- 
mitted to a prescribed memory to prevent the value 
from being changed. 

When an instruction, except for the Immediate 
prefixed instruction, has been executed, the flag in 
the prefixed state flag 50 is reset. Therefore, in 
cases where the Immediate calculation instruction 
is executed without following the execution of the 
immediate prefixed instruction, the immediate cal- 
culation can be executed by utilizing only the im- 
mediate operand contained in the immediate field 
assigned to the immediate calculation instruction. 

On the other hand, when the immediate 
operand in the immediate field assigned to the 
immediate prefixed instruction is transmitted to the 
immediate expansion register 49, the contents of 
the bits No. 12 to 15 and the bits No. 16 to 19 of 
the immediate prefixed instruction are transmitted 
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to the input ports IP1, IP2 of the register file 43. In 
this case, because the immediate prefixed instruc- 
tion is stored in the Instruction register 41. the data 
transmitted to the Input ports IP1. IP2 is a part of 
5 the immediate operand. 

Thereafter, the data of the registers in the 
register file 43, designated by the register numbers 
contained in the bits No. 12 to 15 and the bits No. 
16 to 19 assigned to the immediate prefixed in- 

70 struction. are read out from readout ports RP1. 
RP2 of the register file 43. The data read out from 
the readout port RP2 is transmitted to the arithmet- 
ical logic calculation unit 47 through the calculation 
value selector 46 in cases where the data is not 4 

75 bits of "0"s. The data read out from the readout 
port RP1 is directly transmitted to the arithmetical 
logic calculation unit 47. 

Moreover, when the operation code in the bits 
No. 24 to 31 of the immediate prefixed Instruction 

20 Is Interpreted by the Instruction decoder 42, a 
certain bit pattern Is transmitted from the instruc- 
tion decoder 42 to a prescribed controller ^not 
shown). Therefore, in the arithmetical logic calcula- 
tion unit 47. a certain calculation is performed to 

25 obtain a certain calculation result according to an 
instruction designated by the certain bit pattern 
provided from the instruction decoder 42 under the 
control of the prescribed controller. 

However, because the register number In the 

30 bits No. 20 to 23 of the immediate prefixed instruc- 
tion Is 4 bits of "O^s and is transmitted to the 
output port OP1 of the register file 43, the calcula- 
tion result transmitted from the arithmetical logic 
calculation unit 46 to the register file 43 through the 

36 wire 65 is not stored in any register in the register 
file 43. 

f^oreover. because the renewal of the value 
stored in the condition flag register 48 is prohibited, 
a flag in the condition flag register 48 is not set. 
40 Therefore, an improper operation such as changing 
the registered values stored in the register file 43 
and the condition flag register 48 is not performed 
even if the immediate prefixed instruction is ex- 
ecuted. 

45 Second, the operation in the circuit shown in 

Fig. 3 is described for the cas where the instruction 
decoder 42 interprets the calculation instruction to 
be stored in the instruction register 41,. 

When the calculation instruction is interpreted 

50 by the instruction decoder 42, a signal for setting 
the flag provided in the condition flag register 48 is 
transmitted to the condition flag register 48 so that 
the condition flag register 48 becomes operable. 
Moreover, a signal indicating whether or not the 

55 immediate operand in the imn^ediate field has a 
sign is transmitted from the instruction decoder 42 
to a prescribed controller ^not shown) in the imme- 
diate value generator 44. 

9 
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Thereafter, according to the flag condition in 
the prefixed state flag 50 and the signal indicating 
whether or not the immediate operand has a sign, 
three types of operations are performed in the 
immediate generator 44. 

In a first operation, in which the immediate 
prefixed instruction has been executed before the 
execution of the calculation instruction, the flag in 
the prefixed state flag 50 is set because the imme- 
diate operand of the immediate prefixed instruction 
has been stored in the immediate expansion regis- 
ter 49. 

In this case, the high-order 20 bits of the 
constant are stored in the immediate expansion 
register 49 as the immediate operand because the 
immediate prefixed instruction has been executed 
in advance. Therefore, the immediate operand in 
the immediate expansion register 49 is transmitted 
to the concatenating unit 51 as the high-order 20 
bits. Moreover, because low-order 12 bits of the 
constant are contained in the immediate field as- 
signed to the calculation instruction as the imme- 
diate operand, the immediate operand is transmit- 
ted to the concatenating unit 51 as the low-order 
12 bits. In the concatenating unit, both the imme- 
diate operands are concatenated to generate a 32- 
bit constant- Thereafter, the generated 32-bit con- 
stant is transmitted to the calculation value selector 
46 through the 32-bit constant selector 55. 

In a second operation, in which the immediate 
prefixed instruction has not been executed before 
the execution of the calculation instruction, the flag 
in the prefixed state flag 50 is not set. Moreover, in 
the second operation, the immediate operand in 
the immediate calculation instruction has a sign. 

In this case, because the immediate prefixed 
instruction is not executed in advance, an effective 
immediate operand is not stored in the immediate 
expansion register 49. Therefore, the immediate 
operand in the immediate field assigned to the 
calculation instruction is extended to a 32-bit im- 
mediate operand by the sign extension unit 52. 
Thereafter, the 32-bit immediate operand, which is 
regarded as the 32-bit constant, is transmitted to 
the calculation value selector 46 through the ex- 
tended immediate selector 54 and the 32-bit con- 
stant selector 55. 

In a third operation, in which the immediate 
prefixed instruction has not been executed before 
the execution of the calculation instruction, the flag 
in the prefixed state flag 50 is not set. Moreover, in 
the third operation, the immediate operand in the 
immediate calculation instruction has no sign. 

In this case, because the immediate prefixed 
instruction is not executed in advance in the same 
manner as in the second operation, the 12- bit 
immediate operand in the immediate field assigned 
to the calculation instruction is extended to a 32-bit 



immediate operand by the zero extension unit 53. 
Thereafter, the 32-bit immediate operand, which is 
regarded as the 32-bit constant, is transmitted to 
the calculation value selector 46 through the ex- 
5 tended immediate selector 54 and the 32-bit con- 
stant selector 55. 

Thereafter, in cases where the register number 
in the second source register assigned to the cal- 
culation instruction is 4 bits of "0"s in the first to 
70 third operations, the immediate calculation is per- 
formed while the 32-bit constant generated in the 
immediate value generator 44 is utilized. 

In detail, the 32-bit constant transmitted from 
the 32-bit constant selector 55 is selected by the 
75 calculation value selector 46 because the imme- 
diate operand judgement unit 45 judges that the 
instruction stored in the instruction register 41 is 
the immediate calculation instruction. Thereafter, 
the 32-bit constant is provided to an input port B of 
20 the arithmetical logic calculation unit 47. 

Moreover, the register number ih the first 
source register assigned to the immediate calcula- 
tion instruction is transmitted to the input port IP1 
of the register file 43. Therefore, the first source 
25 operand stored in a register designated by the 
register number is provided from the register file 
43 to an input port A of the arithmetical logic 
calculation unit 47. 

Thereafter, the immediate calculation is per- 
30 formed in the arithmetical logic calculation unit 47 
to process both the 32-bit constant and the first 
source operand provided from the register file 43, 
so that a calculation result is obtained. The calcula- 
tion result is transmitted to the register file 43 to be 
36 stored in a prescribed register which is designated 
by the register number in the destination register 
assigned to the immediate calculation instruction. 
Moreover, when the immediate calculation has 
been executed, the flag of the prefixed state regis- 
40 ter 50 is reset. 

On the other hand, in cases where the register 
number in the second source register is not 4 bits 
of "0"s in the first to third operations, the 
"calculation between registers" is performed. 
45 In detail, the register number in the second 

source register assigned to the immediate calcula- 
tion instruction is transmitted to both the immediate 
operand judgement unit 45 and the input port IP2 
of the register file 43. In the register file 43. the 
60 second source operand stored in a register des- 
ignated by the register number in the second 
source register is transmitted to the calculation 
value selector 46 through the readout port RP2. 
Moreover, the immediate operand judgement 
55 unit 45 judges that the instruction stored in the 
instruction register 41 is not the immediate calcula- 
tion instruction because the second source register 
storing not 4 bits of "0"s is transmitted to the 
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judgement unit 45, Therefore, the second source 
operand in the register file 43 is selected in the 
calculation value selector 46, so that the second 
source operand is provided to the input port B of 
the arithmetical logic calculation unit 47. 5 

Further, the first source operand stored in the 
register file 43 is provided to the input port A of the 
arithmetical logic calculation unit 47 in the same 
manner as in the immediate calculation. 

Thereafter, the "calculation between registers" io 
is performed in the arithmetical logic calculation 
unit 47 to process the first and second source 
operands provided from the register file 43. so that 
a calculation result is obtained. The calculation 
result is stored in the register file 43 and in the is 
same manner as in the immediate calculation. 

Accordingly, in the computer in which the in- 
struction length is fixed according to the present 
invention, the bit length of the immediate field of 
the immediate calculation instruction can be ex- 20 
tended to the prescribed bit length required for the 
immediate calculation by adding only the imme- 
diate prefixed instruction. Therefore, the increase in 
the number of the Instructions can be restrained 
and the time required to interpret the increased 25 
instructions does not increase. 

Moreover, because small constants is the great 
part of constants stored in the immediate calcula- 
tions and can be contained in the immediate field 
assigned to the immediate calculation instruction, 30 
when a small constant is processed for the imme- 
diate calculation, the immediate prefixed instruction 
is not executed. Therefore, the immediate calcula- 
tion can be performed by executing only the con- 
ventional immediate calculation instruction without 35 
increasing the number of instructions. 

Further, compared with the conventional com- 
puter in which the bit length of the immediate field 
is limited, a prescribed immediate calculation can 
be performed by executing the smallest number of 40 
instructions. Therefore, a working register for stor- 
ing divided constants in turn by executing a load 
Instruction, a shift instruction, an immediate logical 
OR instruction, and a calculation instruction is not 
necessary. 45 

Furthermore, in the computer In which a pipe- 
line operation is performed, in cases where a con- 
stant is calculated by utilizing a working register in 
the conventional computer, if a series of calcula- 
tions is continued, a so-called register hazard oc- so 
curs. That is, before registering a calculated result 
in a register, the calculated result is required for a 
next calculation so that the series of calculations is 
interrupted. Therefore, calculation efficiency dete- 
riorates. However, no working register is utilized in 65 
the present invention, and a series of cateulations 
is continued without -being interrupted so that the 
calculation can be efficiently performed. 



Further, in a super scalar type computer with a 
plurality of pipelines, a plurality of instructions can- 
not be executed because the register hazard oc- 
curs. Therefore, a single pipeline is utilized so that 
the calculation efficiency deteriorates. However, in 
the present invention, a plurality of instructions can 
be executed because the register hazard does not 
occur. 

In the above embodiment. In cases where the 
second source operand In the second souroe regis- 
ter field assigned to the immediate calculation in- 
struction is 4 bits of "0"s. the immediate calcula- 
tion is performed. However, in cases where the 
program ensures that the immediate calculation Is 
designated in the operation field, the imnr^ediate 
calculation can efficiently be executed in the same 
manner as In the above emfc>odinr>ent. 

Having illustrated and described the principles 
of our invention in a preferred embodiment thereof, 
it should be readily apparent to those skilled in the 
art that the invention can be modified in arrange- 
ment and detail without departing from such princi- 
ples. We claim all modifications coming within the 
spirit and scope of the accompanying claims. 

Claims 

1. A computer for performing an immediate cal- 
culation to execute an imn>ediate calculation 
instruction which is a type of calculation in- 
struction, comprising: 

instruction registering means (41) for stor- 
ing either the cateulation instruction containing 
a first immediate value cr an immediate prefix- 
ed instruction containng a second immediate 
value, the immediate prefixed instruction being 
executed prior to the execution of the imme- 
diate calculation instruction; 

Instruction interpretation means 4,42) for in- 
terpreting whether the instruction stored in the 
instruction registering means <41) is the cal- 
culation instruction or the immediate -prefixed 
instruction; 

immediate registering means i49) for stor- 
ing the secorKf immediate value contained in 
the immediate prefixed instruction in cases 
where the instruction interpretation means (42) 
interprets the instruction -stored in the instruc- 
tion registering means (41) to be the imme- 
diate prefixed instruction; 

prefix state flag means \5Q) for setting a 
flag when the second imnr>ediate value con- 
tained in the immediate prefixed instruction Is 
stored in the Immediate registering means <49) 
and resetting the flag when the execution of 
the cafteulation instructkDn is finished; 

concatenation and constant ^r>erating 
means (51) for 



11 



BNS DOC ID- <r=P f\f^> • 



21 



EP 0 489 266 A2 



22 



(1) concatenating first serial bits fornning the 
first immediate value contained in the cal- 
culation instruction stored in the instruction 
registering means (41) with second serial 

bits forming the second immediate value 6 
contained in the immediate prefixed instruc- 
tion in cases where the flag provided in the 
prefix state flag means (50) is set and 

(2) generating the concatenated immediate 
value as a first constant; io 

bit extention and constant generating 
means (52, 53. 54) for 

immediate value which is contained in the im- 
mediate calculation instruction stored in the 
instruction registering means (41) to the num- 75 
ber of bits represented by the first constant 
generated by the concatenation and constant 
generating means (51) without changing the 
first immediate value in cases where the in- 
struction interpretation means (42) interprets 20 
the instruction stored in the instruction register- 
ing means (41) to be the calculation instruction 
and 

(2) generating the extended first immediate 
value as a second constant; 25 

selection means (55) for selecting the first 
constant generated in the concatenation and 
constant generating means (51) in cases where 
the flag provided in the prefix state flag means 
(50) is set and selecting the second constant 30 
generated in the bit extention and constant 
generating means (52, 53. 54) in cases where 
the flag provided in the prefix state flag means 
<50) is reset; 

judgement means (45) for judging whether 35 
or not the instruction stored in the instruction 
registering means (41) is the immediate cal- 
culation instruction; and 

immediate calculation performing means 
,(43. 46, 47) for performing the immediate cal- 40 
culation to process the constant selected in the 
selection means (55) in cases where the judge- 
ment means (45) judges that the immediate 
calculation instruction is stored in the instruc- 
tion registering means (41). 45 

A computer according to the claim 1 in which 
the immediate calculation performing means 
(43. 46, 47) comprises: 

a register file (43) for storing first and so 
second source operands in registers desig- 
nated by register numbers contained in the 
calculation instruction; 

a calculation value selector (46) for 
(1) selecting the constant selected in the 55 
selection means (55) in cases where the 
judgement means (45) judges that the im- 
mediate calculation instruction is stored in 



the instruction registering means (41) and 
(2) selecting the first source operand stored 
in the register file (43) in cases where the 
judgement means <45) judges that the cal- 
culation instruction except for the immediate 
calculation instruction is stored in the in- 
struction registering means (41); and 

an arithmetical logic calculation unit (47) 
for performing the immediate calculation so 
as to process both the second source 
operand stored in the register file (43) and 
the constant selected in the calculation val- 
ue selector (46) in cases where the judge- 
ment means (45) judges that the immediate 
calculation instruction is stored in the in- 
struction registering means (41). 

3. A computer according to claim 1 or 2. in which 
the judgement means (45) judges that the in- 
struction stored in the instruction registering 
means (41) is the immediate calculation in- 
struction in cases where a content stored in a 
prescribed register field assigned to the in- 
struction registering means (41) is a specific 
value. 

4. A computer according to any of claims 1 to 3, 
in which the instruction interpretation means 
(42) interprets whether or not the first imme- 
diate value contained in the immediate calcula- 
tion instruction stored in the instruction regis- 
tering means (41) has a sign, and 

the bit extention and constant generating 
means (52. 53, 54) comprises: 

a zero extension unit (53) for adding "0" 
bits to the high-order of the first immediate 
value contained in the calculation instruction; 

a sign extension unit (52) for adding "0" 
bits or "1" bits to the high-order of the first 
immediate value contained in the calculation 
instruction according to the sign of the first 
immediate value; and 

an extended immediate selector (54) for 

(1) selecting the first immediate value ad- 
ded the prescribed bits by the sign exten- 
sion unit (52) as the second constant in 
cases where the instruction interpretation 
means (42) interprets the first immediate 
value to have the sign and 

(2) selecting the first immediate value ad- 
ded the bits by the zero extension unit (53) 
as the second constant in cases where the 
instruction interpretation means (42) inter- 
prets the first immediate value to have no 
sign. 

5. A computer for performing an immediate cal- 
culation, comprising: 
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a calculation instruction for storing a first 
operation code which represents a general cal- 
culation, a plurality of register numbers, and a 
first immediate value, the calculation instruc- 
tion representing an immediate calculation in- 5 
struction for executing the immediate calcula- 
tion In cases where one of the register num- 
bers is a first specific number; 

an immediate prefixed instruction for stor- 
ing a second operation code which represents io 
no effective calculation, a second specific reg- 
ister number, and a second immediate value; 

register file means (43) for storing first and 
second source operands and a calculation re- 
sult in prescribed registers which are desig- rs 
nated by the register numbers stored in the 
calculation instruction; 

instruction registering means (41) for stor- 
ing the immediate prefixed instruction and the 
calculation Instruction in turn; 20 

immediate value generating means (44) for 
generating a new immediate value by con- 
catinating the first immediate value stored in 
the immediate calculation instruction with the 
second immediate value stored in the imme- 25 
diate prefixed instruction; and 

immediate calcuiatiori performing means 
(47) for 

(1) performing the general calculation ac- 
cording to the first operation code stored in 30 
the calculation instruction by utilizing both 

the first and second source operands stored 
in the register file means (43) 

(2) performing the immediate calculation ac- 
cording to the first operation code stored in 35 
the immediate calculation instruction by uti- 
lizing both the first source operand stored in 

the register file means (43) and the new 
immediate value generated in the imme- 
diate value generating means (44) in cases 40 
where the instruction registering means (41) 
stores the first specific register number and 

(3) performing no effective calculation ac- 
cording to the second operation code stored 

in the immediate prefixed instruction in 45 
cases where the instruction registering 
means (41) stores the second specific reg- 
ister number. 

6. A computer according to the claim 5 in which so 
the first specific number stored in the imme- 
diate calculation instruction is zero. 

7. A computer according to claim 5 or 6, in which 

the second specific number stored in the im- 66 
mediate prefixed instruction is zero. 

8. A method for performing an immediate calcula- 



tion to execute an imnr>€diate calculation in- 
struction which is a type of calculation instruc- 
tion by utilizing a computer, comprising: 

storing either the calculation instruction in- 
corporating a first immediate value or an im- 
mediate prefixed instruction containing a sec- 
ond immediate value in an instruction register 
(41). the immediate prefixed instruction being 
executed prior to the execution of the imme- 
diate calculation instruction; 

interpreting whether the instruction stored 
in the instruction register (41) is the calculation 
instruction or the immediate prefixed instruc- 
tion in an instruction decoder (42); 

registering the second immediate value . 
contained in the immediate prefixed instruction 
in a second immediate register (49) in cases 
where the instruction decoder (42) interprets 
the instruction stored in the instruction register 
(41) to be the immediate prefixed instruction; 

setting a flag in a prefix state flag (50) 
when the second immediate value in the im- 
mediate prefixed instruction is stored in the 
second immediate register (49) and resetting 
the flag when the execution of the calculation 
instruction is finished; 

concatenating first serial bits forming the 
first immediate value in the calculation instruc- 
tion stored in the instruction register <41) with 
second serial bits forming the second imme- 
diate value in the immediate prefixed instruc- 
tion in a concatenation unit (51 ) in cases where 
the flag in the prefix state flag (50) is set; 

generating the immediate value concat- 
enated in the concatenation unit (51) as a first 
constant; 

extending the number of bits represented 
by the first immediate value which is contained 
in the Immediate calculation instruction stored 
in the instruction register -(41) to the number of 
bits represented by the first constant without 
changing the first immediate valu in a -bit ex- 
tender (52, 53, 54) in cases where the instruc- 
tion decoder -(42) interprets the instruction 
stored in the instruction register (41) to be the 
calculation instruction; 

generating the first immediate value ex- 
tended by the bit extender (52, 53, 54) as a 
second constant; 

selecting the first constant generated in 
the concatenation unit <51) in a constant selec- 
tor (55) in cases where the flag in the prefix 
state flag <50) is set and selecting the second 
constant generated in the bit extender t52, 53. 
54) in the constant selector (55) in cases 
where the flag in the prefix state flag iSO) is 
reset; 

judging whether or not the instructton 
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stored in the instruction register (41) is the 
immediate calculation instruction in a judge- 
ment unit (45); and 

performing the immediate calculation to 
process the constant selected in the constant 5 
selector (55) in cases where the judgement 
unit (45) judges that the immediate calculation 
instruction is stored in the instruction register 
(41). 
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@ Computer and method for performing immediate calculation by utilizing the computer. 
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@ A computer for performing immediate calcula- 
tions by executing an immediate calculation instruc- 
tion containing a first immediate value and an imme- 
diate prefixed instruction containing a second imme- 
diate value consists of a register (49) for storing the 
second immediate value, a prefix state flag (50) for 
setting a flag in cases where the second immediate 
value is stored in the register (49), concatenating 
unit (51) for concatenating the first immediate value 
with the second immediate value in cases where the 
flag in the prefix state flag (50) is set and generating 
the concatenated immediate value as a first con- 
stant, bit extension unit(52, 53. 54) for extending the 
number of bits in the first immediate value without 
changing the first immediate value and generating 
the extended immediate value as a second constant, 
selector (55) for selecting the first constant gen- 
erated in the concatenating unit (51) in cases where 
the flag in the prefix state flag (50) is set and 
selecting the second constant generated in the bit 
extension unit (52, 53, 54) in cases where the flag in 
the prefix state flag (50) is not set, and calculation 
unit (43, ,45. 46, 47) for performing the immediate 
calculation to process the constant selected in the 
selector. 
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